Singapore ranks amongst the very few countries with the lowest neonatal and infant mortality rates in the world in the last decade. Advance in obstetric care and the development of neonatal intensive care are important contributory factors, built upon a solid foundation of socio-economic improvements and sound primary maternal and child health services. Riding on the waves of global technological advances in neonatal care, the development of neonatal-perinatal medicine in Singapore has reached a crucial stage when the challenge is to achieve further reduction of our perinatal mortality without a concomitant increase in long-term mortality of the survivors. The journey of neonatology in Singapore mirrors that in other developed countries venturing into neonatal intensive care over the past half-century. Rarely have the processes and products of scientific medicine been as heralded and harangued, as lauded and condemned, as publicised and misunderstood as they have in the context of neonatology. We have overcome major challenges and neonatology is now recognised as the first paediatric subspecialty in Singapore. Our vision is to continue to develop neonatology as a scientific art and an artistic science in medicine.
Singapore has made remarkable achievements in improving maternal and child health in the last five decades since its independence. The infant mortality rates have fallen from 82.2 per thousand births in 1950, to 34.9 per thousand in 1960, 20.5 per thousand in 1970, 9.3 per thousand in 1980, 6.6 per thousand in 1990, 2 .5 per thousand in 2000; and 2.1 per thousand births in 2010. Similarly, the neonatal mortality rates have also declined from 29.8 per thousand births in 1950, to 17.7 per thousand in 1960, 14.6 per thousand in 1970, 8.9 per thousand in 1980, 4.7 per thousand in 1990, 2 .0 per thousand in 2000; and 1.0 per thousand births in 2010. There are two distinct periods of rapid annual average decline in the mortality rates. The first was in the early seventies when there were rapid socio-economic changes in Singapore, improvements in obstetric care, and emphasis on primary maternal and child health services. The focus on these fundamentals serves to build a solid foundation for further improvements, resulting in another period of rapid decline in infant mortality in the 1980s, due mainly to the development of neonatal intensive care in Singapore.
The leading causes of infant mortality in the 1960s were birth injuries, asphyxia neonatorum, and infections such as gastroenteritis, pneumonia, tetanus, septicaemia and meningitis. The current mortality patterns resemble that of other developed countries, with extreme prematurity and its associated complications heading the list, followed by congenital anomalies.
One of the most successful stories of neonatal care in Singapore was the discovery that glucose-6-phosphate dehydrogenase (G6PD) deficiency was the major cause of severe neonatal hyperbirubinaemia among our newborn infants. Routine cord blood G6PD screening was started on a massive scale in the mid-1960s together with an aggressive public education programme,
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Proceedings of Singapore Healthcare  Volume 21  Number 4 2012 resulting in a significant decline in the incidence of death and cerebral palsy from kernicterus. This remains the best example of a cost-effective public health programme. Another important notable advance in neonatal care in Singapore was the introduction of phototherapy in the treatment of severe neonatal jaundice. Many original research papers on phototherapy were published from Singapore in the 1970s, and this treatment modality has almost replaced the need for exchange tranfusions nowadays. •Management of neonatal end-of-life and bereavement follow-up •Post-discharge nutritional management of the very low birth-weight infants Riding on the waves of global technological advances in neonatal care, the development of neonatal-perinatal medicine in Singapore has reached a crucial stage when the challenge is to achieve further reduction of our perinatal mortality without a concomitant increase in longterm mortality of the survivors. Future directions appear to be on better prenatal diagnosis and management of congenital anomalies. Better prenatal monitoring and intensive intra-partum care of the fetus should reduce and minimise the risks of perinatal asphyxia. Even more efforts should be directed at better pre-conception and prenatal care. These include family planning, better maternal nutrition to encourage fetal growth, discouraging smoking, drug abuse, and alcohol and cigarette consumption during pregnancy, and the promotion of healthy lifestyles. Prevention of premature births is preferable to channelling even more energy and resources into caring for the very premature infants. This calls for a rational approach to the care of the extremely premature infants born at the threshold of viability. However, appropriate and adequate allocation of resources to neonatal intensive care is still necessary. It is anticipated that further improvements in neonatal care is on the not so far horizon with many advances in the understanding of molecular biology of newborn diseases, which are the hot topics in current medical research publications.
Although we can be proud of our achievements in the past three decades, much more need to be done to bridge the quality gaps and to maintain the highest standards of care. One major shortcoming of our perinatal care delivery has been our failure in the regionalisation of neonatal care, a system with proven cost-effectiveness in most countries. A nation-wide perinatal audit and neonatal followup network have yet to be formally established to provide a constant feedback mechanism to the existing system. The establishment of neonatology as the first paediatric subspecialty by the Specialists Accreditation Board and Singapore Medical Council in 2010 is a major milestone in the development of neonatology in Singapore. It gives due recognition to a special breed of paediatricians known as neonatologists in Singapore. More importantly, it ensures that all newborn infants in Singapore are being cared for by adequately trained and qualified medical professionals in a holistic manner.
Neonatal care in the last century can be divided into three stages. Right up to the 1950s, neonatal mortality was high and those who managed to survive had to be contented with whatever minimal care available, and the morbidity was relatively low. Neonatal care then entered into the second stage when heroic attempts were made to salvage the high-risk infants without a good understanding of the scientific basis of neonatal disorders. The mortality rates were lowered at great costs of accompanying high incidence of severe disabilities among the survivors. Most opponents to the development of neonatal care nowadays are still referring to the experience during this "dark age" of neonatology history. The development of neonatal intensive care in Singapore in the 1980s took place at the stage of advances in neonatology when significant progress had been made in the better understanding of the pathophysiology of many neonatal diseases such as hyaline membrane disease, intracranial haemorrhage, patent ductus arteriosus, necrotising enterocolitis, nutritional deficiencies, hyperbilirubinaemia, and retinopathy of prematurity. Technological innovations had enabled safer and more scientific assisted ventilation, non-invasive monitoring, and effective nutritional care. These have resulted in better and more precise management of many neonatal disorders and a reduction of iatrogenic diseases. However, proper scientific evaluation of new treatment policies and innovations is mandatory to prevent their ever-enthusiastic implementation and adverse consequences.
Looking to the future, there are two worrisome trends emerging in some neonatal intensive care units in other parts of the world. First is the increasing involvement of subspecialists in the care of the infant with complex problems. Although the responsibilities of each discipline are generally known, boundaries may be difficult to define in certain situations and patterns of responsibility and communication may be affected. There is the potential not only for team members but also for pregnant women and parents to be confused or unsure as to who is responsible for what. Organspecific specialisation may also result in individual medical problems being treated and managed separately, usually without any consideration of long-term sequelae. Second is the designation of t h e neonatologist as an intensivist, with responsibility limited to immediate care in the intensive care unit and longer-term issues left to individuals involved in the developmental follow-up of the high-risk survivors. This compartmentalisation of care leads to diffusion of medical responsibility and concerns for the infant as a whole and for their long-term o u t c o m e s . It establishes a momentum towards continuing treatment at all costs and risks alienating parents from the decision-making process. We should make a conscious effort in avoiding going down this path of development in Singapore.
It has been suggested that after so many years of rapid development, there is a levelling off of progress in neonatology since the beginning of the new century. Although it is arguable whether we are seeing the end of medical progress in this field, this period has given us the opportunities to critically examine the many epidemiological research data world-wide. This will lead to further refinement of prognostication, as well as to allow us to understand the true cost and thus the costeffectiveness of neonatal intensive care. Based on available data, we are quite confident to discard the long-held moral view that neonatology should be curtailed because the harms caused by the increased numbers of survivors with neurodevelopmental problems outweigh the benefits of increased survival rates.
The discipline of neonatology cannot be considered in isolation from the continuum represented by the reproductive cycle and the multiplicity of genetic, environmental, and social factors which influence reproductive success. Horizons should be widened. The obstetrician becomes a fetal physiologist and should continue his interest to include the postnatal state of the baby. The neonatologist becomes the prenatal advocate and diagnostician of the fetus and should continue to watch over his postnatal growth and development. Both of them should be supported by other medical, nursing and allied health disciplines and subspecialties in the care of the mother and the infant. Neonatology will continue to develop as a scientific art and an artistic science in medicine.
